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Abstract
During mitral valve surgery right pulmonary veins injury, subsequent to excessive traction (for
better exposure of the mitral apparatus), is often unavoidable. This is more likely in patients with
small left atrium. This common complication may cause severe intraoperative bleeding, while its
surgical repair may lead to complications such as late stenosis or obstruction of the pulmonary
veins. This injury should be early detected, before left atriotomy closing, and it is suggested to be
repaired using a patch so as to avoid any possible late constriction.
We describe a case -to our knowledge, the first reported in the literature- of intraoperatively
injured right inferior pulmonary vein in a patient who underwent mitral valve replacement. As
outlined we propose that the ostium of the right inferior pulmonary vein can be repaired by using
autologous pericardial patch, incorporated in the completion of left atriotomy closure.
Introduction
The exposure of mitral valve during its repair or replace-
ment is usually obtained through the Sondergaard's
groove method. Typically the atriotomy comprises partial
detachment and retraction of the right atrium from the
left followed by incision at the midpoint between the
right inferior pulmonary vein's (RIPV) take off and the
interatrial groove [1]. During atrial traction manipula-
tions, the risk of an inadvertent injury to the posterior wall
of the left atrium or to the right pulmonary veins is sub-
stantial. In the cases of a small left atrium or short pulmo-
nary veins the intraoperative risk of such injury is
substantial. The effort to controll the bleeding may usu-
ally result in further injury of pulmonary veins, in lung
parenchyma injury or in stenosis of corresponding pul-
monary vein's outlet. We report a case of a successfully
repaired injury of the RIPV during mitral valve replace-
ment.
A case report
A 77-year old diabetic male patient, ex smoker with
COPD, had a 4 month history of severe mitral regurgita-
tion (4+/4+) with a subsequent couple of episodes of pul-
monary oedema. He referred to our University Hospital
Department from the cardiology ward for urgent surgery.
The preoperative echo revealed severe degenerative mitral
valve disease, ruptured mainly to the posterior leaflet's
cordae (P2 - P3) as well as the anterior leaflet's cordae (A1).
The left atrium was found to be 42 mm in diameter. The
patient was operated using typical bicaval cannulation for
Published: 7 November 2009
Journal of Cardiothoracic Surgery 2009, 4:64 doi:10.1186/1749-8090-4-64
Received: 20 August 2009
Accepted: 7 November 2009
This article is available from: http://www.cardiothoracicsurgery.org/content/4/1/64
© 2009 Apostolakis et al; licensee BioMed Central Ltd. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.Journal of Cardiothoracic Surgery 2009, 4:64 http://www.cardiothoracicsurgery.org/content/4/1/64
Page 2 of 5
(page number not for citation purposes)
the Cardiopulmonary Bypass (CPB) circuit and systematic
cooling to 30°C. The left atrium incision was made just
inferior to the interatrial groove and in front of the right
upper pulmonary vein's outlet (Sondergaard's incision).
The Mitral Valve exposure was obtained using a Fraser -
type retractor. Ruptures of the primary tendon cordae in
P2 and partially P3 segments as well as in A1 were identi-
fied. The valve leaflets were not considered repairable due
to the extension of the cordae ruptures and the degenera-
tion of the leaflets, so replacement of the valve was per-
formed. A biological mitral valve was used reinforced with
teflon pledgetted sutures. The exposure and replacement
of the valve was particularly difficult due to the small left
atrial size. After completion of the replacement and dur-
ing the atriotomy closure it was realized that the atriot-
omy was extended due to the retraction for better
exposure of the valve, with subsequent injury to a) the
RIPV, b) interatrial septum and c) posterior wall of the left
atrium. The injured structures were repaired by prolene
running sutures using teflon felts intermittently. After aor-
tic clamp removal and during rewarming phase, a source
of bleeding was noticed from the posterior wall of the
right inferior pulmonary vein. Despite efforts to control
the bleeding and repair the vein by adding interrupted
sutures, the rupture was extended distally towards to the
hilum of the right lung and also the vein's outlet to the
atrium was significantly stenosed. The pump suction
inserted in the left atrium and the full extension of the
right inferior pulmonary vein rupture was then clearly
exposed [Figure 1].
A small autologous pericardial patch (2 × 3 cm) was then
excised and used for the repair starting from the distal pos-
terior part of the rupture close to the right lung's hilum
and ending in the proximal part of the vein's outlet in the
left atrium [Figure 2]. The left atriotomy was completed by
using continuous suture with 4-0 prolene, incorporating
the trimmed end of pericardial patch [Figure 3, 4]. The
result was satisfactory, the patient was disconnected from
CPB and he had an uneventful postoperative course. He
was extubated 16 hours later; he left ICU 24 hours postop-
eratively and was discharged from the hospital 6 days
later. His chest X-Ray on discharge day was normal.
Discussion
Injury of right inferior pulmonary vein or generally of
right pulmonary veins during mitral valve surgery is
reported extremely rare. In English literature, from 1970
Left Atrium rupture is extended to the lateral wall of the right inferior pulmonary vein (grey arrow) Figure 1
Left Atrium rupture is extended to the lateral wall of the right inferior pulmonary vein (grey arrow). Suture 
effort is hard without inserting the vent in the pulmonary vein due to overflooting of blood in the surgical field. Repair will be 
performed using autologus pericardial patch (white arrow) to avoid possible stenosis of the vein.Journal of Cardiothoracic Surgery 2009, 4:64 http://www.cardiothoracicsurgery.org/content/4/1/64
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to 2009, there are no references describing this rare com-
plication. It should be possibly due to the fact that the
cases of this injury are included in the general report as
"postoperative bleeding" or "postoperative respiratory
insufficiency". Indeed, the effort to suture the site of
bleeding may cause an obstruction of right pulmonary
vein, right pulmonary infarction, pulmonary edema,
hypoxemia, and respiratory insufficiency [2]. Khonsari S
and Sintek CF in their book noted that "because the atrial
wall may be somewhat friable, excessive pull on the retrac-
tor may produce a sharing tear on the atrial wall edges,
thus complicating closure [3]. It may be the sole possible
reference in the literature about the referred complication
but without any detailed suggestion about the repair or
this complication.
Of note, a postoperative stenosis or obstruction of a pul-
monary vein does not produce obvious clinical findings.
Accidental total thrombosis of both pulmonary veins after
ablation for AF may be misdiagnosed for 8-16 weeks [2,4].
The main symptoms of this complication such as short-
ness of breath, excertional dyspnea, and hypoxemia are
usually attributed to the antecedent heart operation and/
or to the pre-existent congestive heart failure. On the other
hand, uncontrolled bleeding after discontinuation of by-
pass increases the early operative mortality. The reasons of
high mortality related to right pulmonary veins injuries
are, in our opinion, the following: a) their wall is fine and
friable and therefore suturing could be unsafe and further
traumatic,  b)  the inevitable further sternal dilation in
combination with pericardial suspension may increase
the tension on the pulmonary veins and thus increases the
friability during suturing, c) the intrapericardial length of
the vein is very short and in combination with the prox-
imity of inferior vena cava's outlet (witch entails the vena
cannula) eliminates the space for manipulations and
increases the difficulty of the repair, d) the proximity of
site of bleeding to the right hilum may cause injuries to
the other anatomic structures of the right lung during
repair, e) The "visual contact" to the posterior surface of
the RIPV is impossible especially after the atriotomy clo-
sure.
In our opinion, in order to prevent this possible compli-
cation, especially in patients with small left atrium, the
integrity of the right pulmonary veins should be inspected
just before completing the left atriotomy closure. In the
case of an injured vein, instead of "blind suturing" of the
bleeding's suture-line, a re-opening of the atriotomy-line
should be performed, and it should be repaired by using
Suture of the pericardial patch restores the rupture Figure 2
Suture of the pericardial patch restores the rupture.Journal of Cardiothoracic Surgery 2009, 4:64 http://www.cardiothoracicsurgery.org/content/4/1/64
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a pericardial or even synthetic material graft. Autologous
pericardial patch for easier suturing is the preferred mate-
rial which should be incorporated in the completion of
atriotomy closure. With this technique the tension to the
vein's fragile wall is less and local stenosis can be avoided.
The complication described can also be avoided by choos-
ing other ways to access the mitral valve, such as via the
right atrium (transeptal approach) or via the left atrium
roof. These are some alternative options to the surgeon in
cases of small left atrium or in cases where the anatomy of
the pulmonary veins does not allow the surgeon to pro-
ceed through the classical Sondergaard's groove.
Conclusion
To sum up, several useful conclusions can rise from this
study and can be recapitulated in the following main
points.
1) Mitral valve approach through the classical Sonder-
gaard's groove must be chosen by the surgeon right
after a short but close and careful view of the area's
anatomy, focusing on the anatomy of the right pulmo-
nary veins. This should also be a suitable option in
cases of a large left atrium (>45 mm).
Left atriotomy closure using continuous 4.0 prolene suture Figure 3
Left atriotomy closure using continuous 4.0 prolene suture. Before completing he suture the vent is reforwarded in 
the left ventricle via the prosthetic valve in order to perform the final deairing.
Surgical field image showing the completed suture of the  pericardial patch to the injured right inferior pulmonary vein Figure 4
Surgical field image showing the completed suture of 
the pericardial patch to the injured right inferior pul-
monary vein. RIPV: Right Inferior Pulmonary Vein (arrow), 
RSPV: Right Superior Pulmonary Vein, SL: Suture Line, PP: 
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2) Left atriotomy needs to be tightly restored in order
to avoid any possible postoperative leakage. However
the atriotomy closure should always be performed
respecting the permeability of the adjacent pulmonary
veins' ostia.
3) Any hemorrhage of the anastomosis during atriot-
omy closure demands the precise location of it. High
respect to the anatomic features of the region should
always be a priority to the surgeon while restoring the
bleeding area.
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